Stimulation of phosphoribosyl pyrophosphate and purine nucleotide production by pyrroline 5-carboxylate in human erythrocytes.
Recent studies have shown that pyrroline 5-carboxylate, the intermediate in the interconversions of proline, ornithine, and glutamate, can regulate the metabolism of erythrocytes. We now report that the formation of 5-phosphoribosyl 1-pyrophosphate (PP-Rib-P) was markedly stimulated by pyrroline 5-carboxylate in intact red cells. The production of PP-Rib-P is an important point of regulation in nucleotide metabolism. We found that pyrroline 5-carboxylate increased glucose metabolism through the oxidative arm of the pentose shunt, ribose 5-phosphate formation, and PP-Rib-P production and subsequently augmented purine nucleotide production through the salvage pathway in erythrocytes. We now report that pyrroline 5-carboxylate markedly stimulated the net synthesis of inosine monophosphate from hypoxanthine in intact human red cells so that the pool of inosine monophosphate became 20-30% of the total pool of purine nucleotides. Inosine monophosphate has been considered to be a "mobile pool" of purines, i.e. a reservoir from which peripheral tissues can be supplied; the effect of pyrroline 5-carboxylate on the inosine monophosphate pool may be a mechanism for regulating the function of erythrocytes in purine delivery.